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Abstract 
It has been proved that well-placed and appropriately sized vegetated buffer strips had great 
effects on reducing AGricultural NonPoint Source (AGNPS) pollution It would be very desirable to 
establish a clearly defined method of determining optimal width of a vegetated buffer strip to achieve 
the best of result of the pollution reduction. This study established a model of estimating the optimal 
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The Nutrients Attenuation model and GIS were employed to simulate, analyze and calculate the 
safety depth of key ingredients of commonly used fertilizers. The simulation results showed that 
potassium was the most active nutrient in the soil and it required a minimum safety depth of 7.39m. 
This study has also concluded that wider vegetated buffer strip is required for potassium than other 
nutrients to ensure adequate pollution reduction . 
（Keywords : Agricultural nonpoint source pollution, Riparian, Vegetated buffer strips, Chi Chia 
Wang Stream, GIS） 







































式中 F 為緩衝帶之寬度，S 為坡度。 
國外已有多位學者指出植生緩衝帶為農
地最佳管理措施之一，對非點源污染的控制






配置 6m 的緩衝帶可以有效減少 78% 的逕
流，並可以有效的攔阻懸浮質進入水體，且
可過濾逕流水中的總氮，從原本的 17.3 kgha-1
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圖 1. 研究地區圖 









 (二) 研究材料 
依不同土地利用型態選取 14 個鑽探孔
位，林地土層(BH 1~3)、蔬菜土層(BH 4~9)、





圖 2. 土壤孔位分布圖 






國農藝學會(American Society of Agronomy)
所出版之土壤分析方法( Klute，1986；Page，
1982)，分析項目如下： 
(1) pH 值：採水與土 1：1（重量比）之混合













































圖 3. 濱水區植生緩衝帶配置圖 




























表 1. 林地土層營養鹽分布情形 
Table 1. Nutrient distribution in soil profile at the forestland. 




0.02  6.10  170.00  186.00 733.00 158.00  243.00  
0.10  5.51  150.00  149.00 483.00 163.00  224.00  
0.20  5.07  110.00  141.00 429.00 170.00  243.00  
0.45  4.95  210.00  142.00 603.00 198.00  252.00  
1.00  7.04  560.27  133.11 100.24 489.00  38.77  
1.50  6.34  463.87  124.06 88.67  588.71  26.56  
2.00  6.86  530.27  158.97 118.55 453.50  34.55  
2.50  6.45  449.20  149.04 109.83 475.97  29.67  
3.00  6.75  292.13  112.48 84.76  381.32  33.84  
3.50  6.83  335.47  121.79 94.22  450.45  36.21  
4.00  5.62  364.27  145.75 106.87 355.31  31.64  
4.50  5.77  348.00  151.20 109.02 282.02  35.65  
5.00  5.74  293.87  136.07 102.91 520.00  36.73  
5.50  5.58  435.73  150.64 115.03 508.29  33.71  
6.00  5.46  273.87  89.54  75.91  468.29  27.18  
6.50  5.53  277.20  82.87  72.79  202.96  28.80  
7.00  5.49  281.07  86.06  68.89  198.76  28.80  
7.50  5.51  262.93  88.74  74.58  174.20  27.14  
8.00  5.61  204.40  67.67  59.87  167.78  27.10  
8.50  5.58  206.53  88.67  70.83  121.91  25.50  
9.00  5.61  195.33  82.00  74.32  162.49  25.57  
9.50  5.62  196.80  71.00  63.21  133.69  29.43  






表 2. 蔬菜區土層營養鹽分布情形 
Table 2. Nutrient distribution in soil profile at the farmland. 
深度 EC K+ Na+ Ca2+ Mg2+  
(m) pH (μS/cm) (ppm) 
0.02  7.20  22380.00  5743.00 10337.00 8414.00  254.00  
0.05  7.39  13860.00  1048.00 5705.00 8414.00  257.00  
0.10  7.43  10970.00  949.00  4963.00 8414.00  250.00  
0.30  6.67  2470.00  872.00  2016.00 6982.00  103.00  
0.45  6.78  990.00  783.00  1670.00 2194.00  56.00  
1.00  6.39  482.33  186.61  127.13  1419.77  47.67  
1.50  6.47  464.20  189.18  128.29  1233.07  46.86  
2.00  6.52  493.07  127.90  83.29  1533.07  44.41  
2.50  6.62  467.87  127.14  84.48  737.98  42.90  
3.00  6.61  474.93  127.45  85.66  730.77  43.55  
3.50  6.85  427.07  118.64  82.17  714.00  42.33  
4.00  6.37  464.47  136.07  95.31  488.19  38.03  
4.50  6.50  415.07  124.59  86.77  472.75  32.89  
5.00  6.64  464.47  133.31  94.21  536.48  39.67  
5.50  6.70  434.60  111.94  84.81  1294.10  48.57  
6.00  6.74  456.13  113.59  84.85  1219.08  42.80  
6.50  6.53  388.80  124.54  88.36  162.49  21.67  
7.00  6.54  369.60  123.84  90.66  483.97  19.55  
7.50  6.72  373.20  108.50  78.49  468.29  18.70  
8.00  6.31  680.07  108.91  79.58  496.61  56.92  
8.50  7.00  387.87  98.85  73.35  622.69  55.06  
9.00  7.12  454.53  98.71  72.02  656.70  52.12  
9.50  6.99  413.27  100.67  75.61  620.19  50.18  
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表 3. 回收區土層營養鹽分布情形 
Table 3. Nutrient distribution in soil profile at the recovery area. 
深度 EC K+ Na+ Ca2+ Mg2+  
(m) pH (μScm) (ppm) 
1.00  6.72  491.08  79.29  60.10  1502.71  96.04  
1.50  6.71  439.20  79.60  60.48  1208.12  72.09  
2.00  7.25  594.48  96.31  71.71  1497.86  103.82  
2.50  7.23  480.64  95.47  74.26  1043.02  84.51  
3.00  7.25  490.40  93.03  68.16  979.94  69.68  
3.50  7.21  581.28  89.23  68.42  1183.95  87.60  
4.00  7.65  502.40  65.86  53.61  1087.18  79.74  
4.50  7.67  510.00  79.58  63.25  963.12  74.91  
5.00  7.78  520.88  66.12  55.82  1147.81  76.29  
5.50  7.51  793.04  62.07  49.54  872.25  90.14  
6.00  7.74  571.36  65.60  52.38  848.18  82.66  
6.50  7.73  551.84  78.09  61.37  894.33  91.60  
7.00  7.69  757.36  77.34  60.22  949.62  94.49  
7.50  7.71  707.60  77.93  62.82  901.66  94.57  
8.00  7.74  822.56  69.00  57.57  1017.13  97.53  
8.50  7.73  815.44  75.25  61.09  973.68  98.09  
9.00  7.71  887.60  80.66  63.92  990.72  94.14  
9.50  7.76  821.76  77.09  61.91  879.00  87.40  




















圖 4. K+濃度衰減圖 


















圖 5. Na+濃度衰減圖 
























圖 6. Ca2+濃度衰減圖 

















圖 7. Mg2+濃度衰減圖 
Figure 7. Distribution of Mg2+ concentration. 
表 4. 林地各類營養鹽之衰減曲線 
Table 4. Nutrient attenuation equations in the soil profile at the forestland. 
項目 林地衰減曲線方程式 R2 
K+ y=-8.9764x+156.01 0.70** 
Na+ y=153.73x-0.3941 0.84** 
Ca2+ y=-129.91n(x)+639.54 0.6000 
Mg2+ y=47.12x-0.2725 0.97** 
EC y=-127.24ln(x)+497.86 0.8100 
**：為達 1%顯著水準 
表 5. 蔬菜區各類營養鹽之衰減曲線 
Table 5. Nutrient attenuation equations in the soil profile at the farmland. 
項目 蔬菜區平均衰減曲線方程式 R2 交點濃度(ppm) 安全土深(m)
K+ y=308.81x-0.5762 0.92*0 97.48 7.39 
Na+ y=372.75x-0.881 0.91** 75.23 6.15 
Ca2+ y=1310.6x-0.643 0.80** 399.90 6.33 
Mg2+ y=53.126x-0.3573 0.81** 32.06 4.11 
EC y=1234.9x-0.6564 0.89** 914.604(μS/cm) 1.58 
*，**：分別為達 5%及 1%顯著水準 
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圖 8. 七家灣溪濱水區植生緩衝帶配置圖 
Figure 8. Layout of the RVBS placement on the Chi Chia Wang Stream. 
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